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(54) DECT data transmitting and receiving apparatus using speech frame 



(57) A simple, reliable DECT data transmitting and 
receiving apparatus using, for DECT data transmission, 
the same hardware and software systems as those for 
speech transmissbn. The apparatus has an error de- 
tection section (12) for detecting errors in DECT re- 
ceived data and for informing a control section (9) of a 
detection result, and a retransmission Instruction send- 
ing section (13) for sending out a data retransmission 
instaiction, and perfomns transmission and reception of 



one data set at a predetermined transmission rate by 
using one slot in the same format as that tor speech 
transmission. The retransmission instruction sending 
section sends out a retransmission instruction designat- 
ing a data transmission rate set by reducing the prede- 
termined data transmission rate. The data transmission 
rate is successively reduced at a predetermined reduc- 
tion rate, and the data retransmission instruction is sent 
out a certain number of times. 
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Description 

[0001] The present invention relates to an apparatus 
for performing data communication based on Digital En- 
hanced Cprdless Telecommunication (DECT), among s 
mobile communication units, based on time division 
multiple access (TDMA) methods. 
[0002] Multiple access methods for enabling a plural- 
ity of users to simultaneously communicate by sharing 
a wireless communication channel are known. Exam- 
ples of such methods are a frequency division multiple 
access (FDMA) method, a time division multiple access 
(TDMA) method, and a code division multiple access 
(CDMA) method. 

[0003] For example, in Japan, the Personal Handy- 
phone System (PHS), which is a TDMA system, etc., 
has been put to practical use. A system similar to PHS, 
the Digital Enhanced Cordless Telecommunication 
(DECT) system, has been adopted and is widely used 
in accordance with common specifications in European 
countries including the former Soviet Union, African 
countries, Middle and Near East countries, South Amer- 
ican countries, Oceanian countries, China, India, Tai- 
wan, Singapore, Malaysia, etc. 
[0004] The DECT system was developed based on a 
common European wireless communication standard 
established by the European Telecommunication 
Standard Institute (ETSI) presupposing that it would en- 
able data transmission as well as speech transmission. 
[0005] As a DECT frequency band, a band of 1 .88 to 
1 .89 GHz is used in Europe, a band of 1 .91 to 1 .93 GHz 
in South America, and a band of 1.90 to 1.92 GHz in 
China. For communication in these bands, 10 physical 
channels are used and 12-multiplexing time division is 
performed. 

[0006] For DECT data transmission, an RS-232C/ 
UART (IEEE-based) serial interface is used. A proce- 
dure is used in which serial data is converted into a code 
in accordance with the DECT before being transmitted, 
and the code is received and demodulated to regener- 
ate the serial data. 

[0007] Fig. 3 shows an example of the baste specifi- 
cations for the PHS used in Japan and the above-de- 
scribed DECT system. 

[0008] With respect to data communication based on 
the above-described DECT system, a regular fornnat for 
data transmission has been prescribed as a data service 
profile such that transmission at a rate of 64 kbps (Air) 
is performed by using two slots, and an error-correcting 
function or the like is also provided. However, the proc- so 
ess of using this regular format is complicated and spe- 
cialized in each of hardware and software configura- 
tions, so that the fornnat cannot easily be used. There 
has been a demand for a solution to this problem. 
[0009] i n view of these circumstances, an object of the ss 
present invention is to provide a simple data transmitting 
and receiving apparatus which can perform 32 kbps 
Max. (Air) data transmission by using one of speech da- 



ta transmission slots while the same hardware and soft- 
ware systems as those of the home telephone are used, 
and which can transmit data with improved reliability in 
such a manner that, after a data transmission error has 
occurred, the data is retransmitted by selecting the 
transmission rate without using an error-correcting cod- 
ing technique which is complicated and which reduces 
the effective data transmission rate. 
[001 0] To achieve this object, according to the present 
invention, there is provided a DECT data transmitting 
and receiving apparatus which performs transmission 
and reception of one data set by using one slot in the 
same format as that for speech transmission, the appa- 
ratus comprising a DECT coding section for DECT-en- 
coding serial transmission data, a transmitting section 
for transmitting, at a predetermined transmission rate, 
the data encoded by the DECT coding section, receiving 
section for receiving DECT data, a demodulation sec- 
tion for demodulating the received DECT data received 
by the receiving sectbn to output a serial reception data, 
a frequency control section for controlling frequencies 
in the transmitting section and the receiving sectbn, a 
transmitting-receiving switching section for switching 
the connectbn between an antenna and the transmitting 
section and the connectran between the antenna and 
the receiving section, a transmission and reception slots 
control section for performing stot control of the serial 
transmission data and the serial reception data, a con- 
trol sectbn having a storage section in which a control 
program is stored, from which data can be read, and to 
which data can be written, the control section controlling 
each of the other sections, error detection means for de- 
tecting errors in the DECT received data and for inform- 
ing the control section of a detection result, and retrans- 
mission instructton sending means for sending out a da- 
ta retransmission instruction by being commanded by 
the control section according to information from the er- 
ror detection means. 

[0011] Specifically, the retransmissk>n instruction 
sending means may send out a retransmissk)n instruc- 
tion designating a data transmission rate set by reducing 
the predetermined data transmission rate. 
[0012] The data transmission rate may be succes- 
sively reduced at a predetermined reduction rate, and 
the data retransmission instruction may be sent out a 
certain number of times. The reliability with which data 
is transmitted is improved thereby. 
[001 3] Embodiments of the inventbn, will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawings, in which: 

Fig. 1 is a bkx:k diagram showing the configuration 
of functk»nal sections of a DECT transmitting and 
receiving apparatus which represents an embodi- 
ment of the present invention; 
Fig. 2 is a diagram showing the data format for 
DECT transmission and reception in the embodi- 
ment of the present invention; 
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Fig. 3 is a flowchart for explaining the process of 
transmitting data in the embodiment of the present 
invention; and 

Fig. 4 is a diagram showing an example of the basic 
specifications for the PHS used In Japan and the 
DECT system. 

[0014] An embodiment of the present invention will be 
described below with reference to the accompanying 
drawings. Fig. 1 is a block diagram showing the config- 
uration of functional sections of a DECT data transmit- 
ting and receiving apparatus which represents an em- 
bodiment of the present invention. In the apparatus 
shown in Fig. 1 , an antenna 1 is selectively connected 
to a transmitting section 3 or to a receiving section 4 by 
a transmitting-receiving switching section 2. 
[0015] A serial transmission data DS is supplied to a 
DECT coding section 6 via a transmission and reception 
slots control section 5, and is converted into a signal in 
the DECT format by the DECT coding section 6. The 
signal in the DECT format is converted into a transmitted 
signal by the transmitting section 3 operating at a fre- 
quency designated by a frequency control section 7. 
[001 6] A signal received by the receiving section 4 op- 
erating at a frequency designated by the frequency con- 
trol section 7 is demodulated by a demodulation section 
8 to extract serial transmission data DR, which is output 
after being processed in the transmission and reception 
slots control section 5: 

[0017] A control section 9 is formed by a central 
processing unit (CPU) and peripheral devices. A stor- 
age section 1 0 is connected to the control section 9. The 
storage section 10 is formed by a read-only memory 
(ROM) (in which a control program Is stored), an elec- 
trically erasable programnnable read-only memory 
(EEPROM) (in which an ID code, clock rate conversion 
data, a product address, and frequency adjustment data 
are recorded), and a random access memory (RAM) (in 
which temporary data Is written, or from which tempo- 
rary data Is read out). The control section 9 controls the 
transmitting-receiving switching section 2, the transmis- 
sion and reception slots control section 5, the frequency 
control section 7, etc. A clock signal generation section 
11 generates a signal on which each of the above-de- 
scribed sections operates. 

[001 8] Received data is monitored by an error detec- 
tion means 12 using a cyclic redundancy check (CRC) 
error-detecting device used in the standard form of 
DECT when the received data is demodulated in the de- 
modulation section 8. If the error detection means 12 
has detected an error in the data, It Informs the control 
section 9 of the existence of the error. Receiving this 
error, the control section 9 commands a retransmission 
Instructbn sending means 1 3 to Issue a data retrans- 
mission Instruction demanding retransmission of the da- 
ta. The DECT coding section 6 transmits the data re- 
transmission Instruction. 

[001 9] The above-described data transmitting and re- 



ceiving apparatus has been shown without a speech 
coding and decoding processing sectbn, a display de- 
vice such as a liquid crystal display, a key input device, 
and so on. However, the data transmitting and receiving 
s apparatus can perform both speech transmission and 
data transmission. 

[0020] Fig. 2 Is a diagram for explaining the data for- 
mat for DECT transmission and reception In the embod- 
iment of the present invention. In (a) of Fig. 2, one frame 

10 In one of a plurality of DECT channels is shown. A group 
of twelve slots 0 to 1 1 are used for transmission and an- 
other group of twelve slots 12 to 23 are used for recep- 
tion, and each of the group of transmission slots and the 
group of reception slots occupy a time period of 5 msec. 

15 p)021] One of the slots is shown enlarged in (b) of Fig. 
2. The symbols in (b) of Fig. 2 have meanings shown 
bebw. 

P: sync preamble ... kJling time for synchronization 
20 S: sync word ... signal for Identiflcatton of DECT sig- 
nal 

A: Id code ... identification code for identlflcatbn of 
the other-end communicating ternriinal and some 
other control signal 
25 DATA: data region ... transmitted data (originally for 
speech) 

Z: error bit ... parity check result 

[0022] Essentially, speech transmission does not re- 
30 quire high error-correcting ability unlike data transmis- 
sbn. In DECT speech transmission, therefore, error cor- 
rection is performed with respect 1 -bit error only and no 
function for correcting a plurality of error bits is used. 
[0023] According to the present inventk)n, If a plurality 
35 of error data bits are detected, retransmission of data In 
the corresponding slots Is Intentbnally performed. Re- 
transmission of data is continued until nomnal data 
transmission is completed. A procedure for transmitting 
data in this manner will now be described with reference 
40 to Figs. 1 and 3. 

[0024] Fig. 3 is a flowchart for explaining an example 
of a data transmission procedure in the embodiment of 
the present Inventbn. 

[0025] When data is received for the first time, the ex- 
45 istence/non-existence of received data is checked In 
step SI (steps S1 , S2, ... hereinafter referred to simply 
asS1.S2, ...). 

[0026] In SI , data transmitted at an initial transmis- 
sbn rate (e.g., 28.8 kbps) is received. In S2, the error 
50 detection means 1 2 checks whether there is some error 
in the data In the demodulation sectbn 8 shown in Fig. 
1 . If the received data is normal, the process is termi- 
nated. 

[0027] If ft is determined in S2 that the received data 
55 is not normal, a retransmission instruction flag is set in 
S3. In S4, a retransmission instruction is issued from the 
retransmission Instructbn sending means 13. In S5, a 
new serial data transmission rate Is set at a predeter- 
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mined reduction rate relative to the initial rate. For ex- 
ample, the transmission rate is reduced three steps by 
being multiplied by 1/n each time transmission is repeat- 
ed. 

[0028] When the terminal which has transmitted the 
data receives the retransmission Instruction, it retrans- 
mits the data at the transmission rate set at the prede- 
termined reduction rate. 

[0029] The process returns to S1 and data is received. 
A check is performed In S2 as to whether there is some 
error in the received data. If there is no error, the retrans- 
mission flag is checked in S6. Since the transmission 
rate has been changed if the received data is retrans- 
mitted data, the flag is cleared in S7 and the data trans- 
mission rate is reset to the initial value in S8. 
[0030] Data transmission in accordance with the 
present invention has been described with reference to 
the flowchart by way of example. Since DECT commu- 
nication apparatus of this embodiment originally de- 
signed for speech transmission and reception does not 
have high error-correcting ability, It performs a particular 
process without using a complicated error-correcting 
code, in which, if some error is detected In received data, 
a retransmission instruction is Issued to receive correct, 
data. Also, the data transmission rate may be changed 
(reduced) in response to a retransmission instruction to 
improve the reliability with which data is received. 
[0031] DECT communication performed as described 
above may be used for replacement of a cable-connect- 
ed modem or printer, for the operation of a radio-fre- 
quency (RF) remote controller or a telemeter, for can- 
cellation of apartment autolocking, for a wireless system 
using point-of-sale (POS) terminals in family restau- 
rants, for increasing the speed of processing in such a 
POS system by combining a credit card reader and a 
wireless POS terminal, etc. 

[0032] While the operation of one embodiment of the 
present invention has been described in detail with ref- 
erence to the drawings, the present invention is not lim- 
ited thereto, and may Include any design changes or the 
like, as long as the changes do not depart from the 
scope of the present invention. 
[0033] For example, the data transmission rate reduc- 
tion method is not limited to reducing the transmission 
rate three steps by multiplying It by 1/n. Also, the trans- 
mission rate may be changed only after data has been 
received two times. 

[0034] An RS232C driver IC may be optionally incor- 
porated in the apparatus to enable a personal computer 
to directly operate the apparatus through its serial port. 
[0035] According to the present invention, as de- 
scribed above, a data transmitting and receiving appa- 
ratus can be provided which is arranged to transmit one 
data set by using one speech data transmission slot in 
DECT data transmission while the same hardware and 
software systems as those for speech transmission are 
used, and which can transmit data with improved relia- 
bility in a simple manner such that, after a data trans- 



mission error has occurred, the data Is retransmitted by 
selecting the transmission rate without reducing the da- 
ta transmission rate by using a complicated error-cor- 
recting coding technque. 



Claims 

1 . A DECT data transmitting and receiving apparatus 
10 which performs transmission and reception of one 
data set by using one slot In the same format as that 
for speech transmission, said apparatus compris- 
ing: 

a DECT coding section for DECT-encodlng se- 
rial transmission data; 

a transmitting section for transmitting, at a pre- 
determined transmission rate, the data encod- 
ed by said DECT coding section; 
a receiving section for receiving DECT data; 
a denrxxiulation section for demodulating the 
received DECT data received by said receiving 
section to output a serial reception data; 
a frequency control section for controlling fre- 
quencies in said transmitting section and said 
receiving section; 

a transmlttlng-recelving switching section for 
switching the connection between an antenna 
and said transmitting section and the connec- 
tion between said antenna and said receiving 
section; 

a transmission and reception slots control sec- 
tion for performing slot control of the serial 
transmissbn data and the serial reception data; 
a control section having a storage section In 
which a control program is stored, from which 
data can be read, and to wh k;h data can be writ- 
ten, said control section controlling each of the 
other sections; 

error detection means for detecting errors In the 
received data and for informing said control 
section of a detection result; and 
retransmlssbn Instruction sending means for 
sending out a data retransmission instruction 
by being commanded by said control section 
according to informatbn from sakJ error detec- 
tion means. 

A DECT data transmitting and receiving apparatus 
according to Claim 1 , wherein said retransmission 
Instruction sending means sends out a retransmls- 
sran Instruction designating a data transmission 
rate set by reducing the predetermined data trans- 
mission rate. 

A DECT data transmitting and receiving apparatus 
according to Claim 2, wherein the data transmission 
rate is successively reduced at a predetermined re- 
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duction rate, and the data retransmission instruc- 
tion is sent out a certain number of times. 
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